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(54) ELECTRONIC COMPONENT COOLING UNIT AND COOLING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic component 
cooling unit and a cooling system which are equipped with water- 
cooling and air-cooling heat dissipating units, directly conduct heat 
generated by electronic components such as thyristors. power 
transistors and the like to heat dissipating fins, transmit the heat 
saturation component of the heat dissipating fins to cooling water so 
as to improve in heat dissipating efficiency, and are capable of 
quickly exhausting a large amount of heat generated by electronic 
components outside when the units and system are applied to the 
control apparatus of a machine tool and a communication apparatus. 
SOLUTION: An electronic component cooling unit is equipped with a 
heat conduction plate 2 provided with heat dissipating fins 1 1 on its 
one surface, and a cooling water passage forming member 3 coming 
into close contact with the other surface of the heat conduction 
plate 2. Heat conduction bridge piers 6 are provided to the cooling 
water passage forming member 3 high enough to come into contact 
with the heat conduction plate 2 as surrounded with a cooling water 
passage 5, and extend from the bottom of a cooling water passage 
recess 4. Heat rebased from electronic components 8 is conducted 
to the heat dissipating fins 1 1 through the intermediary of the heat conduction bridge piers 6 of the 
water passage forming member 3 and the heat conduction plate 2 and exhausted outside. 
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msii^mmcom^mmizm^^tix^^i,. m^mm 
^(^m^^^^i>i:>cox'hi>. ii«Jii~3<?D3*>cov> 
i¥mmmmm^m<r>mmzm o fttt ^^tif^Si^iSiit: 

^•ttfm.^t:-ffLxw=i'm&,tim o #tt 'c>nT v ^ 

'^xvk^nif(>ti^xoi,z^^tix\'^i. fg^iiBa 

my -f >'*^TXo#ft^>ix. mm i ^fEz^ru- htorts 

mzm 0 ft tt ^>ixT , ^mru- h t }^ai*ssjg«a5 

ttbiomizm 1 ?^a*s«*>?f^^$ix, ^ 1 -{^fflmm^ 

h bi^mymmfS.^ttb^mi>zm^^ixfz<%&7i<.mizm 
tti^ X 0 izmf^ix, m 1 m&mru- hb^i^m^z 
tjv^t miim^mmizijmi-^i%&yi<.im^^ii<omm 



^^izmwf(>ixfzm=mshx ^^tfzmK m i ?^ 

h i-ftvxm 1 -f >izfsm^ti^ X o iz^^^tL. 

^mmi^cotEmmmzm 2 ^imru- h a^sx 0 imt^ 
ti. m2mmy^- h<D!fmizm2tmy ^ ytm^ 
mi hfi. nm2 mmru- v <r)\miz\^mimmm 
n^^^h m 2 <^mymmmMmmmmzjsL*)n\'th 
ixx. mKmy°\^-vb^^:mm^unb<7)^izt^2 

<?)T«SI5|3|±*q=-«|5>NM rJr^n-fCSVHCjia-lirLi^'s 

fi^bbh^z.^l J; 2 ?^ai*KiO±S|g 

iivmzm\!s!,^ix^bbht.z. ^<7)^mi^(^mi}K mi& 
mmmu^mts^i'i^m^m<7y<^&Ai\.z\mL^ti. 
ii(yr<r)^mf,zx 0 , n 1 }^a]*8ii*i<^<^ai***±gi5M- 

(o^-^^hmK m2mky 'iyi)^h9vmzm\ii^ti, 
}^n^ixti$^2<^m^'s&n<^^miiifi. imir^yT<7iv^ 
iuciio. TWur^m'^xw.i'^&Tm^bmm-t 

hXoi,zts:^tiX\^h:ibt:mWLb-th. 

[i«««9 ] ^ imy -f o^s 

ttt^c, mmmm^mcomiy ^ >^^<-(,zX'3xm 
htix. miy^ v/iJ^-bw.1 vbuw. 
^m^^bt.zx-ixmiy^'vtiimwL^ix^ mi^i'v 
<7rfmmzmim^yr>i3^m.^tix. mim^yr 
yt^^com^miy^ hp^<7i^,y ^ >i,z}^i}^r>xf^^ 
mfi^ii^Xoiz^^ix. m2W.^y 'I ytfi, mmy^ 

yX'0^j:^bbi>l,Z. mmmfi&::imcr>m2y ^ y:f;y^- 
l,ZX-yXmt>ixX. m2y ^ y:^^<-bm2mmmyu 
-hb tt«jsraagi5 bizx^xm2yi'h t-m^ $ ti , 

-3 T p>: ^ f^tt i^iis ct d (c=5r $ V ^ -S, , iS*^ 8 la 

[000 1] 
t00023 

WL\i!,thtzih(r><%Bmmm¥mzmmz^j:^x tx\^ 
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[00033 umwL^fmf-u^<7i^<^m^z\t. t - h 
. '^^yry. h-h^NMr. *?$jt.-y b^*** 

[0004] 

[0005] *f6B^coa6<){i, ±ieio{J!*j^{rjc7)Pais& 
y -( yi.zm.t<z^L I. i: t i> (c. i'co^^fp^iJ-^ 

?^ai*cfE;c. h^t^zx^. wrni^m^i. l , if^«s 

[0006] 

[iKS«:»i?i-r&;t*^<7)#g] iMoma^i^m^-thrz 
ibiz. ^^f^(7m^miizx^m'f^^i^^mii. ^ 

- h<^mmizmmmzMK>Wfii>tL*'-^^m7iimmmu 

BJtSPWtc. <^si7mmw^<^i&mt-^m^yu-hi,z 

t i^&yi<.smm.ufttcDmizmfS.^ixfzi%m7i<.mzmt 
tihXo izmiff>ti. frnmyi— h t mMmizt}\,^x 
m&m^mzK^j^-t h i^mymmwi^n<r>mm^wz 
^m^'.'tt=tifzm=^&xX'o&\^fzmii. '^mymm^ 

y >f J; d icSr^ixTV^l. z. b ^^mt t 

[0007] m->x. «^q°pj: *)±tfzmi, Wi^y 
^0^*^ mim^mmimts7m<7)<^wyinzm.icL^tix 

[0008]*^, iiS^Ji 2 <7)^Bfl(i^ 1 le^co 

mi'3Si,<^&mmiz}5\,^x . mm^mm\ 



co^-^. mmmm^com^^^btxii, mtn^o 
yii^mmm<7)&mmiEmmiz. mmmmm^com^wm 

(00 103 sie^5?isgi5{i, BMmmm^^mtsym 
izMm-t^mwnzm-r^tix\>^i,<Di)K »*tv^. 

[00 123 i««JS6 O^H^Ji, 1 tzwL<^m.=m 

&{%mmm.^zi3\,^x . }^mymmm.ui^<ommiz. m& 

i-ff Lxm^&iim. *)im^tix^^t, 
[ 0 0 1 3 3 m^7<7)mni. n^m i ieko 
m^gpfp/^ai^atcisv^T , m^,y^ yif. mmy ^ y 

Ta*>tT.T . y -f >;<rM'-i:afie^ru- h i:t: J: -^T 

mm^ixx^ m^y ryt)^t:>(r>mt^y-y m*i<?5Is»i7 

^ yi,z^ii--^X\&:.^n\fh1xh^o\,z^^^ixX^^h. 
[ 0 0 1 4 3 $ ic)*:, fWc^StC J: -^mi^gKiaJ^ffli-X 

rA£o^B^{i. mmm\i^<r>^mm.mzmimmy'\y- 
vim o#(t^ix, m 1 mmy'\y- vco^m^zw. i 

nt<ri(Si^zm\-i^&^mm^^ri. mmnymmwL 

^zim-f^-m^ ^^^^^^mymmK mimrx^- 
V t <^&yii^m^^m t nm^zmisi^ixtz^^mym^zm 
iLtihXoi,zWi.^thti. mim!&mT^^-htwMmiz 
i5\^x »di.mmmmznm^ h ''^m:^m^WLumcr>mM 
^wzM'om'fhixrzm^m^uX 'o^ttzn.tiK m i ^ 

^mi^cr,:tmmmzm 2 mmr^y- h <o ^ 
ti. m2 mmyu- h cr>9mi,zm 2 ^ ytm 0 

m^:^^^m2 i^siTiimw^^^^m^mmmziR 0 mf <?> 
ixx . mmru- V- ti^fflyii^m&^tit c^^izm 2 

<oTs^um±^n'm^u y^-fYLxs-^Hzmm^tibi^ 
nhtttiz, mi i%ffl^^t6 J; x/m 2 <%myii^co±m 
^m±i)^±m^uyi:'fi-LxKmzmm^Li^t>ti. r 

W $ <^'pm^WZ7i<i%:!t^yyt<^^ ^^hix 

x^ 0 . m^^ShX D^tfzB^K m 1 ikB.y i y-h-'h 
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[ooi5]tfz. imm9<r>^mii. immaum^ 

^ti. m 1 h<r>Tl^Mtzm 1 ^i^y r >i}m!.m.^ti 

X. mi^<^y T yi3^ii>cr)mfimiy-^ hf^(ommy ^ 
yizf^i}-'yX\ik^mf(>ii^Xdizy'^^ti, $^2McB,y 

-f y*^ ^my -i yx o^t-s i: i: tic, mmm^^mco 
m2y Ayf)f^-\,ziir>x^hlxx. w.2y 4yAf<'- 

tm2mmr]y-htm.w^mm.^t^zii'^xm2'!r 

h*5JI^B£$<x, m2y ^ V(OTyikmzW>2^<^y ry 
imm.^tiX. Wi2^}^yryi}-t><r)mifi^2'f9\'n 
(r)im.y -f yiz}fl\l)^'oX^tn»^ixhiioiz^j:^ixX 

too 1 6] 

[00 1 73 ^OBfl«i»tc*3i^T, t*i5J:tA'±T<i, 
0lS:«*fct. £i:lilll<7):£ffll, *ri:«±|SI*lfflS:t^ 

iii.x/m=msii<^mz^x^j^(r>mimm^^Lx\^h. 

[0019] ISlll^#BS-r^ t , fi?iJ;t{f X^^»ic7)|ij^ 

-h7yi^'X:J'^c7)a;^gBfp (IIIKi^i^) (8) (±, X« 

o){±. z.ixtycf^%=m&t{& i:i^m-t^fz^<7ii,<r>X'h 

oT. <0:&fl8M«l5(la)tiJ:tXtPJSa5(lb) 
^z^x.hixX\^h, «^SPiPa<^ffl^S(10)(±, fi?ij;cl4'r 

±i:±ts) ^£}£<^mm^<r)mttzmA^zx oo< ^>fL 
x\i^h. 

[0020] *3%Bflm: s^i^a?^a]^sfc it^^i^ 

.?ftfs?^ru—h(2) (n9vmi>z\i. &my ^ yX'o^j:hm 
itmy < yiw^rn'oniii^ix, mmi s^esr u - 



7v-h(2) i:<^ai*s&0j«gn«(3) tff)mzmii^m 
[ 0 0 2 1 ] ffi 1 j^aiTKssmaswo) tc, j^ai*ssffl 

[ag|5(4) <^J£tii*>4>BlSftfEtSr^-h(2) izmfstth 
a$SrW-tS»fE«3?lgSI5(6) Sfeg#ru-h(2) 

t ?^a]*SS}gB!tgPW (3) i: iOrsKcff^^ $ ii^t J^ai^kSS 
(5) tcHifil.J:d(c^tt^>ixTU|,. -etT, Sllisi 

&my'\^-h(2) t^nmiziiK^x^jmmi^me) ^z 
Mm-thi^&^^m^mmi) (rmmumzmni-rh 

ffl*ssma5«(3) <7)mm^^u(e) isxx/mims 
myu-h(2) irirLxmitmy -f ydDiz^^ti 

mnt-#i,zmm^ixx. i%mAimmmmto) coi^m 

[0022]C:cr)J:o ^?^ai7j<S§JK^gB«(3) tO^fs^ 

[002 3 3 ^^iz. zcommmmxii. vmm^<7)m 
s&««(9) izM'omf(>ti.rzm^^shi&) a>', j^aiTKss 

[0 0 24 3 ttz. ll2tcpL<^^J:3lc. l^lJ^ffl 

my'u-h{2) iztmi-i>m^^^-r&mm^iiXt/7ii 
w-^<r):^mmmk&ms^ma^a) izx o-csss** 

i^S5&mm^tix\^?>. tfz. mj^aiTKSsmsBW 

If^tlX^^t. 

[00 2 53 ±ieig 1 ^fE^ri^- h (2) <^^mizm'^ 
ni'Ti^tifz'^my ^ yx*)^d:hmimw!iy ^ ym)ii, 
wmmom>y < y^f<.-(v2)\,zX')xmhtvxii 
0, ^\mky < y(i\)<^m®^(r>^mmmi. y^y 

;<77N-(12)<0^iB!lM(12a) cOF^ffltCfg-^^iX, 7 -f >-7!7 
^^'-(12)c^)H^^f^Wi!JMg|5(12b) (12b)t7){|y»|${i, S^fflM 

(12) m.\mri^-h{2) m.w:^mmmu)t<r) 
mzmi-f9V{\3wm&^tix\-^h. ^(o^iy^v 
(BxoT^suwi, mi^^^yrymimm-^ti. ^ 

1 ^^^7 r y(14)A^^.^7)±[^i]l'^a*^'m 1 SC^.7 ^ V(l 

[00263 s5Wffi«s(i) <^i^mm.umf.z'm2 
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mmrx^- h (22) i)m o ^ti. zcom2 ^imr 

h (22) t {^mAimm^^n (23) t <y>mzm 2 ?^ai?KK (2 
[0027] ±fes52^fE^7v- h {22)(7)^mizmr) 

iHfi^ixfzWimy -< >-«): 0=5rl.lS2teSft7 >-(31){iei 
BfBB%r7jg<?57 -f >;<^y^'-(32)fc J: -?TS*?iX-C*S 0 . 

-(32)cO:£lfflM(32a) <OI^HC^-^$ix. V ^Vijf^- 
(32)compifl8SSI5(32b)(32b)Ofia^a5Ji, ?^Sf* 
(1) <7):£|BJMg5(lb)(cif^$^^Tv^T, 7'fy7&>N"-(3 

2) i: , mm^rv- h (22) t , gf^saiMSidb) t copbT 
\iz.w.i^9Vkiy)ti'>m^^ivc\.^h. :i(r>^2y^ h(3 

3) <OTSSla5Cti. Sg22J^7T>'(34)*>'i;g$n. 112 

m^yry(3AW^ <7)±l^ # tO®*^m 2 ft^7 -f V (31) 

[0 0 28] t-t, ?5RS#(1) \^<nrTmmzii\^X. 

SK« (23) c7)TffigP i: *^TSE^ N°>f 7-(26) J: -:. T 5**^ $ 

m 1 <^nym (5) B J: t^'lg 2 /^ai*S& (25) <^t^u 
^±ti^:i<7yTW Uy{2£>)^if LX'S\^\.zmm.^ Lib h 
fi.?. t h t TSP^N'W r (26) <r)^^(r>^mU'jt^z:f\f:<^ 

«s(i) n<nmimzii\\x. mi}^a]*ssj^^gp«(3) 

OiffiSPfc ^ 2 }^a]7|<S8ffMgP«(23)<7)±«a5 1 *s±gi5 
yAMr(27)tCioT^^§ilT, ^l?feai*SS(5) tJj; 
2 J^ai*»(25) i^±«SI5|g±*«C: i^±a5y r (27) 

[0029] ±iefl:^a5fD<^a^ai3 j;t^i:^p°p<^a] 

y^-'Xr^'^com^gpa <^«^^) (8) *»^>*t^v:»i 
«i, limffl*KJg^iaJ«(3)c^.#!ig^?!iffigi5(6) fcJ: 
tX^me?»Tl>-h(2) 2::n-LTIgim7-f Vdl) 

\zmz\^^^fix . m\w^.y ^v{\\)tf^s6^\-mzm!^x 

^l*«i7^>(ll)lCi='^LTV^^?^aiSg:>]5:^ 
1 S}^7 T >-(l4) -:>T^?^7 r :^jgjafiO:*:» 

>- (11) icitijttTiiJ:^ Wtt'bil, ^m{i-:frrS)tc»fta£0± 

[00 30] J^oT, «^^B°n(8) J:0^t/i»ti, m 

limy H yaDA-t^^ymzmm^ti^ b ti^iz. mm 
mmt-^T.{fm7^>-(ii)<oi»i^ip^^}^iP 

(5) rt£7)«*lc7K!S<7)*o£lcJ: >Omih.X\>'>tt ti^lz. 



<^i5i:t/yii<^(Dj-JL:ffizX'0<%mixtt:if>, W^mi: 

t **T' ^ -g. t COT-S) !> . 
[ 0 0 3 1 ] t/c. ^<7)|IS6J^S-C»4, ^^ISJrfi (HSfc 

^^) (8) i}\ im0^mmmco&\>^mm^co»^^mj: 
ii^ (xri^ yrru-h) (i6)$r:frtTj^a]7i<8gj^fie 

gl51^(3) ^c]ROWt'^>^^Tv^S, ^<75J:p(c. «^ift 
(8) ii^h^^-thmi. lgv^»iS#tt€:WL*>o/SV>® 
Rc^T/us -^Ai?i^c{±iimtt:Hi<S (X7-i--/r7- 

i^-h) mizxot&m.^-^f^ixif^tf). ^^i,z^\^i^ 
m^m^'^^zt*<x'^^. 

CO 0 32] ^^i,z, zcommmmi>z}5\,^xii. mi^ 

a]7j<SS(5) l*lc7)^ai7Kt4, TS8>'nM r(26)cO:S§c7)4»H 
^^izir^^'^i^ixtiyiii^yf^yymc^imizX*). m 
l}^ffl*SS(5) <7)±^a5t3J:t/^2}^aW<»(25)0±^ 
g|5|5l±^JSa-f|,±g|5yNM7-(27)$:)lo-C, SgRg«s 
(1) co:£(iSg|5(lb) tcigft ^>it^«:^ 2 i%m^m25)^b 

TV— Y (22) cfctX^ilcOJ'l-ffiCIJ; 0#{tf>ix?tjSfc?^7 
^ >-<l:»5^Sm 2^8*7 'f>' (31) IcgaiSixT, S2i& 
3^7 -f >'(31)jb»<oJ'ha5tcttaj?ixl, fc fc tic, I52?£?^ 
7 r V(JA)<ri\'m\zi. -yX-^^y r yWiTSL<r>-X%ifi'm2 
^:?h(33)S:aoT, ^iXiOF*5gI5<OSI2S{»7 -f X31) 

[0033] ^3LT> ^2?^a]7KS8(25)F^{Ci>V'>T?^ 

a]$n7t?^ai7K«, 7KJ^.-K>'7"(20)(75#ifttcj:'3s ^2 

?^in*S§(25) tOT^gpti cttA'^ 1 ?^a]7t<S«(5) cOTiSgP 
|sl±^5I5i-r-i.TgP/NM7°(26)^a-oT, ^Wfffid) 
0:&fflMSI5 (la) iom 1 <^ai7j<S& (5) ^i: a^-r i. t OX' 

^g|5a?^a]i^xxA{iJ:fL«\ :^c^if^yy^2<S)i5X^•& 
J^7 r X14) (34)<7)ffl;^-^;b-ti:tciSf^ffltC J: 0 , SfeO 

[ 0 0 3 4 ] >5rtj, ±ia»fe}B.«tijv.t:, m-^ias^w^ 

a]*SS(5)(25) F*)(CS^*«A-I.i:, 7k<^*'y7-(20)*>'«S 
«^i>fc'?-ix*^$)l.co-C\ ?^Sl7KSS(5) (25) rttiTjo&^iH 

[ 0 0 3 5 ] ^/c. ±ieieStJ^®t:*5C^T{4. »J(JMIIS 

$>i.*^ zmiimxh-^xi,. ^ii^^v^, 
[0036] ±ie«o*^Bflco«^gCB°n/^iDgat> iixii 

m^^--yhi^LXii^. m^y ^y{\\)i,z^'^Lx 
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^) (8) *<it$-r-l>'<^J^in*SgJKB!ta5*}(3) c^W^CO 

(8) f^c>^ttz^,tii. mmmmmd) axxfmmr 
u-h(2) iiitLXWi^y 4>(n)t.zm.^z\Kz.htiht 

[ 0 0 3 7 1 ^13, ±Mimmm.^zi5\^x\t. mBmm 

mm(y). if. }%&^nmimm(y)cr>mih-mzm^ 

(3)cr)mmuimmzm^^tix , i^ffl^^mm^mtto) 

(Oi^&yi^^mwmA) coimcom^mmzm^^tix 

Lxii. mm^onrnzxtirm. j>svMi*/v:?^ai 
Mm^^^o) c7)?^ai*s8ffliHign(4) cr>^mfmmpji 
iz. »immm§!i(.6) (^^usm mffkm ^rmnxts 
t$iSi^\mi,zmimmmm6) io-gi5^K*^iXA-C' 

1 0 0 3 8 ] . iMMimmx'M. mmmku 

(6) ti. Cix$:ffltf*8S(5) c7)?$ai*Aim^^v%J: a 

mm^UK<o) \mnw^(mm:^-th^,<ryx'h'> 

[00 3 93 §<J>tc, ilEHMJ^STii, ^l?^ffl*SS 

(5) m.^ii^lf:mmzwM.'^ixfzm^.wm 
[ 0 0 4 0 1 ^jo . immzi^hnFi-^s'a<^isM\i. 

[004 1] 

^^tLfz<^Siyi<.mzmtixi>xoi,zmf^ix. mmy 



i^- h tKicimizis\.-^xmmmmmzMj&^h)^mA<. 
^m^u^coms^^i,zjR*)im(>ixfzn'F^&i *)± 

ixTv^StiOX', *^BJtcJ:ix{fs *}^fcJ:t/SJ^«0}K 

fzm^ . mmizx o ^ yizm.izm ttti, 

mmt><\^±L. jii^mmcommm^ ■ mmwis^mizmm 
^i^^Hzmm-t^ z.kifx'^ , m^x\.ii.\mm<7m 
<n^X'm^mi'^<r)^^^<r>^^<r)mmzmi. hzt i^x 

[ 0 0 4 2 ] . 3|s%H«Oit*«6ie«tO«i^aj^ 
h) ^iYLXm'mishi}^'0Hif^iXX\,^hh<7)X'hi> 

\M^^:LtifX'%ht\.^o m^^m^h . 

[0043] ^^B^coM^lISieSiiOtt^SBajftfflvX 

WfW^mzm.'on»e^ixx , »iE^rb— h fcj^ai* 
^mwLmi t c^mzm 1 j^a]*ss*%^ $ ii . m i j^ai 
ymmm.siimz. i^&Mmwu(r>mmi}^i^mim&m 
TV- V \,zwkth-m^ ^^^hmmvm^tf. 

7i(.mzmtti^x5i,zmfi^tL. miBMrnru-ht 
mm^za V ^xmmm^mzMm-t^i^&yii^m^m 
n<Dmms&^iznK)imf>tLtim=F^s,x o^titsft 

&my'v- h^iftLxmi mB.y ^ >iz&m^ti& i o 
iz^j:^ti. mmmw<r>iEmmmizm2mimTi'-htfi 
WL^wr^ix. mimmyv- h(D9mizm2t!(^.y 
A >-*^'5Xo«(t'^ix. nw.2msMy°v-v<r)nm\.z<^ 
^immimi^^h w. 2 ^<^n^nBmM.m-wsmz 
M'oimtifix. »:!my'v-\-t<^n^¥i,W'^mi}i 
<r>fmzw, 2 {^mimtim^ $ n , m 1 ?^ai*ssfc j: vis 
2im7m(7n^^n±i}^wur^itLxm.\AzM 

m^Libhtlhtti:>i,Z. f^V{^mymi5XU^^2'i^& 

A^n<^±.^Mm±ti^hwum^Lxm^z^m^L 
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jfeaisa. ?^»$n/::m2}^aj7f<Ki*i<^)j^ai*7&*, 

g8iftJ#aii^;^-rAlCOl^-C, ■f'f !J;^^'^>'^V-^7>• 
ScSft7 -f yicEtcfsxi. h ti::. Ill imc7 < ycogft 

tUtc J: 0 , m 1 ?$ai7f<S§l*1^0?^B]7J<5r . $ ^.(cm 2 i^ai 
TKSS^iiSSilLT, -!-CT'?^ai7K<^{!il*-r4SS&S:ll2iS 

[02] !pim^isa{^ai?iM<oga5i}i-w^«ii-c'fc€>. 



1 

I a *iaMa5 
1-b imwu 

3 n 1 ^^ai^Kssj^Bitgctt ( ^^imm^w^ > 

5 miJ^ffl*S8 (?^ai*») 

6 fse^^ffigp 

8 H^gPift 

9 lElSSS^ 

1 0 m.'^^ffx^&mm. 

II mi*t9fe7^>' (J«»7-f:^) 

1 2 fliBr®B&ajg<07 >';<!r-'N'- 

13 miy^v 

14 miS}^7r (^J^7r>^) 

1 6 mmm. (^ru y ^yu- h ) 

2 0 7K/^--K:xr 

2 2 lg2f?ftfE^rP-h 

2 3 f^2i%myii^m^^m 

2 4 ?$ai*isffl[y]S8 

2 5 SS2J^ai*K 

2 6 TSP^'^Mr 

2 7 ±U''UT 

3 1 ^iMIi^-f^ (SS(^7-f 

3 2 mmm^:im<r)7 ^ y^^^- 

33 ll2:J^^'h 

34 ll22g?^7T>' (2/^7r>) 
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[HI] 




